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METHODS OF TEST FOR PETROLEUM 
AND ITS PRODUCTS 

[P : 1391 

DETERMINATION OF REAL DENSITY OF CALCINED PETROLEUM 
COKE USING BUTANOL OR TOLUENE 



1 SCOPE 

1.1 This standard prescribes an analytical test 
procedure for the determination of real density 
by using butanol or toluene as liquid for the 
calcined petroleum coke ( CPC ) which do not 
wet in water. 

1.2 This standard may involve hazardous mate- 
rials, operations and equipments. This standard 
does not purport to address all of the safety 
problems associated with its use. It is the 
responsibility of the user of this standard to 
establish appropriate safety and health practices 
and determine the applicability of regulatory 
limitations prior to use. 

2 REFERENCES 

2.1 The following Indian Standards are neces- 
sary adjuncts to this standard: 

IS No. Title 

1070 : 1977 Water for general laboratory 

use ( second revision ) 

1447 Sampling of petroleum coke for 

( Part 4 ) : 1989 laboratory analysis 

3 APPARATUS 

3.1 Analytical Balance 

Capable of reading up to fourth decimal. 

3.2 Suitable Grinder 

To crush coke sample to as fine as -75^. 

3.3 Constant Temperature Water Bath 

Capable of maintaining temperature at 25 ± 
0-10°C. 

3.4 Pkynometer 

50 ml capacity with ground joint thermometer 
range 14 to 37°C graduated in 0-2X and capil- 
lary side tube with cap. 



NOTE — Pyknometer, 50 ml capacity, with 
accurately fitting glass ground siopper or with 
thistle funnel having a capillary tube 10 mm in 
diameter is aho suitable ( see Fig. 1 and Fig. 2 ). 

3.5 Water Vacuum Pump 

Capable of attaining vacuum of 650-700 mm of 
Mercury. 

3.6 Vacuum Desiccator ( Chamber ) with Guard 

3.7 Vacuum Gauge 

0-760 mm of Mercury. 

4 PROCEDURE 

4.1 Calibration of Pyknometer 

4.1.1 Boil a quantity of distilled water confor- 
ming to IS 1070 : 1977 for about 10 minutes and 
cool to room temperature. ( Do this just prior 
to using the water. ) 

4.1.2 Weigh clean Pyknometer with thermo- 
meter and capillary tube cap to the nearest 
0-2 mg. Designate this mass as 'M\ Then 
remove thermometer and cap. 




Fig. 
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4.1.3 Adjust the temperature of the freshly 
boiled distilled water to slightly below 25°C and 
fill the Fyknometer to within about 0-5 cm of 
the top of the thermometer socket. Insert the 
thermometer thus filling the Fyknometer 
completely with the water. The excess water 
will overflow through the side arm capillary 
tube. ( Do not place the cap on capillary at this 
time. ) 

4.1.4 Place the Fyknometer in the constant 
temperature water bath ( adjusted to 25 ± 
0-10°C). Also place a container of water 
( from Sec 4.1.1 ) in the bath. After the Fykno- 
meter has been in the bath for one hour adjust 
the level of water through the side arm ( using 
the water in the container in the bath ). Remove 
the Fyknometer from the constant temperature 
bath, replace the thermometer gently. Wipe 
the capillary arm and dry with absorbent paper. 
Then place the cap on the capillary tube. Wipe 



the assembled Fyknometer completely dry with 
a clean dry cloth or absorbent paper. 

4.1.5 Remove any electrostatic charge on the 
Fyknometer generated by the wiping by placing 
the Fyknometer in an electrically grounded 
wire basket for about 30 seconds. Remove the 
Fyknometer and weigh it to the nearest 0-2 mg. 
Designate this mass as M^ 

4.1.6 Calculate the true volume (V) of the 
Fyknometer as follows: 

Dm 

where 

V = true volume in ml, 

Ml = mass in g of Fyknometer and water 
at 25^C, 

M = mass in g of empty Fyknometer with 
thermometer and cap, 

Dm = density of water at 25°C = 0-99707. 
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4.1.7 The procedure should be repeated several 
times and an average taken to ensure correct 
calibration of the Pyknometer. 

4.2 Determination of density of butanol or 
toluene, 

4.2.1 Repeat the procedure as given in 4.1.2 
to 4.1.5 except use butanol or toluene in place 
of water. 

4.2.2 Calculate the density D of butanol or 
toluene at 25 'C as follows: 



D at 25X, g/ml 



M^~M 



where 

Ay* = mass in g of Pyknometer and 
butanol or toluene at 25''C, 

M =^ mass in g of empty Pyknometer, and 
V = true volume in ml of Pyknometer 
( as determined in 4.1.6 ). 

4.3 Determination of Real Density of Calcined 
Petroleum Coke ( CFC ) 

4.3.1 Obtain 5 g of dried -75 ju size, calcined 
petroleum coke, prepared as per the procedure 
given in IS 1447 ( Part 4 ) : 1989. 

4.3.2 Weigh a calibrated Pyknometer along 
with thermometer and capillary cap in place, 
to the nearest 0-2 mg. Designate this mass 

as M. 

4.3.3 Remove the thermometer and capillary 
cap, then transfer 5 g of the sample to the 
Pyknometer with the help of long stem funnel 
( so that no coke is allowed to touch the neck 
of the Pyknometer ). After transferring all 
sample with the Pyknometer along with ther- 
mometer and cap in place as before, designate 
this mass as M^. 

4.4 Now transfer enough butanol or toluene, at 
room temperature to half fill the Pyknometer. 
Swirl the Pyknometer gently to mix the liquid 
and coke. 

4.5 Place the loaded Pyknometer ( without 
thermometer and cap ) in the vacuum desiccator 
and pull a vacuum of 650-700 mm Mercury. 
The vacuum is adjusted with three-way stop- 
cock. Continue the evacuations for a minimum 
of 30 minutes after reaching 650-700 mm 
Mercury. After evacuation close off the three- 
way stopcock. 



4.6 Slowly admit air to the desiccator, thus 
relieving the vacuum. Remove the Pyknometer 
from the desiccator. 

4.7 Fill Pyknometer with butanol or toluene 
( should be filled to the point that liquid does 
not overflow when the thermometer is inserted ) 
and insert thermometer. 

4.8 Place the Pyknometer along with a 100 ml 
volumetric flask filled with butanol/toluene in 
the constant temperature water bath ( adjusted 
to 25''C ) and allow it to remain there until the 
thermometer in the Pyknometer registers cons- 
tant temperature ( 25''C ) ( approximately one 
hour ). 

4.9 Then adjust the liquid level in the capillary 
arm with butanol or toluene ( from the volu- 
metric flask which is also in water bath ). 
Remove the Pyknometer from the bath, dry the 
arm and place the cap in the position. Then 
wipe the Pyknometer completely dry with a 
clean dry cloth or absorbent paper. Remove 
electrostatic charge as it was done earlier and 
weigh quickly to the nearest 0-2 mg. Designate 
this mass as A/3. 

5 CALCULATION 

5.1 Calculate the real density at 25^C from 
the following equation: 



Real density at 25°C, 
g/ml 



M4XP 



(M^+M,)-M, 



where 



M = mass in g, of empty Pyknometer; 

Ml = mass in g, of Pyknometer plus 
sample; 

M2 -^ mass in g, of Pyknometer plus 
butanol or toluene at 25^C; 

A/g = mass in g, of Pyknometer plus buta- 
nol or toluene plus coke samples; 

M4, = mass in g of coke sample, that is, 

Mj — M; and 

D = density of butnol or toluene at 

25"C. 

6 PRECISION 

6.1 Results of duplicate tests shall not differ 
by more than the following: 

Repeatability 0-01 Reproducibility 0-015 
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